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CHA.PTER I
INTRODUCTION
For many years Florida has led the United States in
citrus production and since 1946 has been the source of great
quantities of citrus wastes as a result of the production of
frozen citrus concentrates.

Conversion of these wastes into

feed for the rapidly growing cattle industry has provided an
effective and profitable way to dispose of these wastes.
Since Florida does not produce large amounts of grain or
other feed concentrates, the development of citrus feeds has
been fortunate both for the citrus and cattle industries in
the state.

The situation is so fortunate that authoritative

sources have maintained that the availability of citrus byproduct feeds has been a key factor in the rapid rise of the
cattle industry within the state.
The purpose of this study was to identify the citrus
by-product feeds and to determine their relationship to the
cattle industry in Florida; then to estimate the future
significance and future relationship of the citrus industry
and cattle industry in the state.

Most of the material used

in this study was supplied by various authorities and
organizations through written request.

Personal correspondence

with Florida agricultural leaders proved to be a most
valuable source of information.

2

The study does not attempt to exhaust such topics
as the citrus industry or the cattle industry in Florida.

CHAPTER II
CITRUS BY-PRODUCTS AS A CATTLE FEED
It was known cattle would eat waste citrus and culls
long before the 1950 1 s.

For years many cattlemen had fed

citrus culls to their cattle in the fields and had noted that
they thrived on the diet.

In addition to culls, peels and

other wastes from canning operations were also dumped in the
fields for the cattle.

However, when too many culls and

wastes were dumped, the result was an unsightly mess and a
serious sanitation problem.

Fermentation created offensive

odors and encouraged the already-too-numerous insect population which caused health officials to protest (15:1).
In 1911 the Florida Citrus Exchange appointed F. Alex
McDermott to head a research project on citrus wastes in
cooperation with the Mellon Institute of Pittsburgh.
McDermott suggested that the peel and seeds from citrus
canneries might have value as a processed livestock feed.
Some grapefruit peel, rag (unused membrane), and seed were
dried on trays over steam pipes by Seth Walker.

Men at the

Florida Experiment Station fed this dried material to six
Jersey cows, in addition to the regular feed.
increased in milk production.

Five of them

The conclusion was that this

dried product tended to increase milk flow, or at least, it
made nutrients available to the cow (2:1).
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Later, grapefruit peel was dried with the intention
of exporting it for pectin manufacture.
unprofitable.

This venture was

A Duval County Dairyman fed some of this

material to his Guernsey cows with such promising results
that commercial drying of citrus pulp was begun in 1932.
Subsequently, an improved method of processing the pulp was
developed at the Florida Experiment Station.

This involved

using lime to liberate some of the bound water from the peel,
which allowed part of the bound water to be removed mechanically.

Bound water is water that is held in chemical

combination with the other components of the citrus peel.
After removing the bound water, the remaining pressed cake
was converted into dried citrus pulp either by direct flame
blast or by steam heat in rotary drum driers (2:2).
The development of frozen concentrates in the 1950 1 s
and their immediate popularity made a tremendous supply of
wastes available for conversion into cattle feed.

Since then,

a much higher percentage of Florida's orange production has

been sold processed.

For example, during the 1960-61 season

124,240,000 boxes of citrus were produced in Florida, of
which seventy per cent was processed and the remaining thirty
per cent sold fresh (24:1).

Currently, about eighty per cent

of the orange crop is processed (28:5).

The peel, rag, and

seeds that remain after the fruit has been processed amounts
to about half the total weight of the fruit, or around two

5

million tons annually (15:1).

Table I illustrates the

stimulus that the frozen concentrate industry has provided
to the production of citrus by-product feeds.
Additional sources disclose that during the 1940-41
season only 32,730 tons of dried citrus pulp were produced
(4:1).

Other reliable sources indicate that during the

1961-62 season 411,000 tons of citrus pulp, 8,500 tons of
citrus meal, and 54,750 tons of citrus molasses were
produced (8).
The three aforementioned by-products--pulp, molasses,
and meal--are the basic by-product cattle feeds produced by
the citrus industry.

As will be shown later, these three

products are all derived during the same basic process.
However, each has distinctive properties and will be described
separately.

Of the three, citrus pulp is by far the most

significant feed at present.

I.

CITRUS PULP

Dried citrus pulp is prepared by shredding the peel,
pulp, and seed of fresh citrus which remains after juice
extraction or the canning of fruit hearts.
lime is added to release bound water.

A small amount of

The mixture is then

thoroughly agitated before pressing and drying.

The finished

product is a dry, flaky material, comparable to some breakfast cereals.

It takes the wastes of about 300 field boxes

6

TABLE I
FLORIDA PRODUCTION OF CERTAIN CITRUS PRODUCTS
1946-47 to 1960-61 (24:25).
Concentrated Orange Juice
Season
1946-47
1947-48
1948-49
1949-50
1950-51
1951-52
1952-53
1953-54
1954-55
1955-56
1956-57
1957-58
1958-59
1959-60
1960-61

Utilization
(Boxes)
(000)

2,781
4,916
10,820
19,648
25,854
33,047
33,045
49,373
45,763
49,862
49,904
44,580
53,076
51,957
55,930

Citrus
Feed
(Tons)
(ooq)
96
154
134
163
188
218
223
288
262
297
297
292
321
284
320

Citrus
Molasses
~Tons)

ooo)
58
66
41
41
70
54
39
53
49
42
60
36
44
29
33
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of citrus to produce one ton of dehydrated citrus pulp, or
about seven per cent by weight of the fruit before processing
(6:2).
Dried citrus pulp may be prepared from fresh grapefruit or oranges or a mixture of the two.
also used in limited amounts.

Tangerines are

The large amount of extract,

sugars, and pectins found in the wastes of these fruits make
citrus pulp a valuable energy feed.

Also, the fiber of citrus

pulp is more digestible than the fiber found in most other
concentrate feeds.

However, dried citrus pulp cannot be

considered a roughage, since it has only ten or fifteen per
cent fiber (16:9).
Citrus pulp is also an excellent preservative for
grass silage.

It helps bacteria develop the acid preservative

for the silage and also adds to the nutritive value (19:14).
Citrus pulp should be applied at a rate of about 100-150
pounds per ton of silage, the lighter amount for grasses and
the heavier amount for legumes (18:134).

Another advantage

of citrus pulp is that rodents and birds are not attracted
to it as they are to grains (5).
Since 1924, agricultural experiment station scientists
at the University of Florida have conducted many studies on
citrus pulp.

These studies have shown that citrus pulp is

an excellent feed for both dairy and beef cattle (5).
II illustrates that dried citrus pulp is comparable in

Table

TABLE II
AVERAGE COMPOSITION AND TOTAL DIGESTIBLE
NUTRIENTS OF FEEDS (22:5).
Dry
Matter

Crude
Protein

Ash

Crude
Fat

Crude
Fiber

NFE*

Pangola hay

89.51

7.23

4.89

2.36

30.38

44.65

42

Dried citrus
pulp

90.63

16.67

5.20

3.82

11.46

53.49

70

Corn feed
meal***

89.08

19.64

3.05

2.91

5. 75

57.75

76

Ground snapped
corn***

89.06

17.46

3.63

3.07

9.69

55.38

68

Citrus molasses

64.68

4.26

3.88

0.17

--

39.78

50

Feeds

TDN**

*Nitrogen free extract.
**Total Digestible Nutrients.
***Consisted of either seventy parts dried citrus pulp, corn feed meal or
ground snapped corn, plus twenty-five parts cottonseed meal and five parts 3/4" cut
alfalfa.
NOTE:

The qualities of citrus meal are very similar to those of citrus pulp.
(X)
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feeding value to other commonly used energy feeds.

Citrus

pulp is also considered to be equal in feeding value to dried
beet pulp in cattle fattening rations (15:87).
also compares well to these feeds in price.

Citrus pulp

However, both

citrus pulp and citrus molasses prices have risen rather
sharply.

Current per ton bulk, delivered to the farm prices

are $52 for pulp and $27.50 for molasses.

In 1960, pulp

sold for $35 a ton and molasses sold for $20 a ton (18:117).
Kirk

il il

(22:4) reported that steers fed 120 days

with ground snapped corn (ground unshelled corn) as the
energy feed gained 2.37 pounds per day and required 539
pounds TDN (total digestible nutrients) per 100 pounds gain.
Cattle gained 2.17 pounds per day when dried citrus pulp was
used and required 484 pounds per 100 pounds gain.
Chapman

tl !J..

(22:4) found no significant differences

in animal gain or efficiency of food utilization between
citrus pulp and ground snapped corn with steers that had
quality pasture forage during most of the year in the Everglades section.
Kirk and Peacock (22:11-12) conducted three drylot
feeding trials, using feeder-type Brahman short-yearling
steers, comparing citrus pulp, corn feed meal and ground
snapped corn for 140 days.

There were no significant

differences in gain, TDN per 100 pounds gain, improvement in
grade or dressing percentage between steers fed citrus pulp,
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corn feed meal and ground snapped corn when combined with
adequate protein and other essential nutrients in rations
for young growing steers.
Citrus pulp also makes a highly acceptable dairy feed.
It increases the butterfat test, serves as an appetite
builder, and helps condition the cows, according to the
testimony of several large dairy operators (5).
Three double reversal feeding trials with dairy cows
were conducted to compare dried citrus pulp (grapefruit) with
dried beet pulp.

The results showed that dried citrus pulp

was fully equal to dried beet pulp for milk production.
Neither feed tainted the flavor of the milk (1:4).
Citrus pulp may be fed to dairy cattle either wet or
dry, but most dairymen prefer to feed it dry because of the
convenience, economy of labor, and sanitation in the dairy.
The pulp may be soaked if desired, but soaked pulp must be
fed within twelve hours to avoid fermentation and spoilage
(1:4).
Dairy cattle are fed eight to sixteen pounds of citrus
pulp daily, according to the feeding program used.

A thousand-

pound dairy cow should be fed about ten pounds of citrus pulp,
or a ratio of about one pound of citrus pulp per hundred
pounds of live animal.

However, citrus pulp should be grad-

ually introduced into the feeding program as it has a
scouring or laxative effect on cattle if introduced too
quickly (5).
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II.

CITRUS MOLASSES

Citrus molasses is derived from the soluble solids in
the press liquor resulting from the manufacture of citrus
pulp.

The press liquor contains about eight per cent soluble

solids which is concentrated under vacuum.

The heavy syrup

it yields is of golden or orange-brown color and is similar
to blackstrap molasses.

Citrus molasses is used in the

manufacture of mixed stock feed, in the production of alcohol,
and is also fed directly to cattle (19:225-26).

At present

most citrus molasses is combined with citrus meal and citrus
pulp because of the difference in price.

The fairly wide

difference in price is primarily because molasses is much
more difficult to handle.
Citrus molasses is palatable to all classes of beef
cattle and is the cheapest energy feed available in central
Florida (16:12).

When fed separately, it is utilized pri-

marily as feed for wintering beef cows, stocker steers and
calves as well as fattening cattle (20).

Stocker cattle are

animals that are being kept to gain size and weight, but are
not being fattened for slaughter.

Because it is low in pro-

tein, citrus molasses should be combined with a protein feed
such as cottonseed meal.

Cattle receiving large quantities of

molasses along with other feeds low in protein scour badly
and do not produce well (16:11).

One of the most valuable
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characteristics of citrus molasses is that it can be used as
an appetizer to encourage cattle to eat roughage of poor quality with less waste of stems and other coarse material (16:11).
Experiments at the North Florida Experiment Station by
F.

s.

Baker, Jr. have shown that substituting an equal weight

of ground snapped corn with citrus molasses in steer fattening
rations achieved higher feed consumption, larger and less
expensive gains, earlier finish and slightly higher carcass
grades.

Baker also found that replacing one-third of the

ground snapped corn with either dried citrus pulp or citrus
meal in a ration of equal parts corn and citrus molasses was
successful.

He reported that either citrus pulp or meal, if

priced lower than corn, is a satisfactory replacement for
part of the corn in a ration containing a relatively large
amount of molasses (22:4).

III.

CITRUS MEAL

Citrus meal, the third principal by-product feed,
consists of the finer particles of dried citrus pulp that
are screened out of the pulp after it is dried (6:2).
Because of the meal's fineness, cattle do not eat it readily.
However, combining meal with molasses makes it appetizing to
cattle so most of it is processed in this manner.

The meal

and molasses are usually pressed into pellets and sold
primarily to beef raisers (8).

CHAPTER III
CATTLE FEEDING IN FLORIDA
Florida enjoys several advantages over her western
competitors in beef production.

About seventy per cent of

the beef of the United States is produced west of the Mississippi River and about seventy per cent of the beef consumption
is east of the Mississippi River (12:114).

Another marketing

advantage is that western ranchers are anxious to sell their
cattle at the end of the grass season before snow covers the
ground, which is an ideal situation for ranchers in Florida
who have nearly year-around pasture because of the mild
climate and generous and well distributed annual rainfall
(10:27).

Unlike many over-grazed western states, Florida

has an estimated eight to ten million acres that eventually
can be developed into improved pastures (18:2).
I.

IMPROVEMENTS IN FLORIDA CATTLE PRODUCTION

In spite of these natural advantages, Florida ranchers
were stymied for many years by other problems nature provided.
Pests such as lice, ticks, and screwworms bothered the cattle.
Inability to keep pastures hardy through the hot summers and
green through the mild winter and the lack of locally-grown
energy feeds such as grain, also retarded beef production.
As new ideas brought these problems fairly well under control,
Florida cattle ranchers began to prosper (10:68).
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Eradication of the cattle fever tick began in the
early 1920 1 s and was finally accomplished in 1950.

During

this same time, many diseases were eliminated, forages were
improved, better feeding and management practices were adopted
and breeding was improved to a considerable extent (18:1).
The introduction of Brahman cattle is probably the
most significant improvement in the beef industry of Florida.
Many centuries of existence in a tropical environment have
helped them develop immunity to heat and insects.

They have

more skin surface than European cattle and are able to eliminate more heat (18:10).

Their whip-like tails and ability

to shake their skins enables them to combat insects better
(18:11).

Also, their hides exude certain odors that will

repel some insects (9:40).

Brahmans have been effectively

cross-bred with standard breeds to produce such strains as
the Santa Gertrudis, the Beef Master, and the Brangus
(18:21-23).
The grass problem has been met by the introduction
of new grasses and legumes such as Bermuda, Saint Augustine,
and lespedeza.

However, these improved pastures still do not

offer much grazing during the months of December and January
and should be supplemented (18:155).

Citrus by-product

feeds have proven their worth during this period.
The results of the improvements in Florida cattle
raising are indicated by Table III which shows that during
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the ten year period from 1940 to 1950, Florida increased its
beef cattle production from 655,000 to 1,005,000 or 54 per
cent.

This percentage increase in cattle and calves was

the largest of any state in the country.

Florida now ranks

eighteenth in the country in beef cattle, ahead of such
states as Wyoming, New Mexico, and Arizona (18:276).
TABLE III
FLORIDA LIVESTOCK ON FARMS, JANUARY 1,
YEARS INDICATED (24:189).

All Cattle

Year
1920
1930
1940
1950
1960
1961

(000)

880

590
851
1,250
1,629
1,596
II.

Milk Cattle
(000)
114
155
196
245
340
344

Beef Cattle
(000)

766

435
655
1,005
1,289
1,252

CATTLE DISTRIBUTION IN FLORID.A.

By comparing Figure 1 with Figure 2 one might assume
that because cattle tend to be concentrated northwest of Lake
Okeechobee and southeast of Tampa, the area of heaviest
citrus production and processing, that there is a direct
relationship because of the availability of citrus by-product
feeds.

This is not the case.

Cattle are raised in the low-

lying wet and frosty areas and cut-over forest lands not
suitable for citrus production.

The nearness of cattle to

the processing plants and the resultant by-products is
fortunate, but there is hardly any direct causal relationship between these two industries (4).

The cattle industry

of Florida is based primarily upon grass, and the cattle are
distributed in relationship to the availability of pasture
in most cases (18:2).
Cattle production in the more temperate northern and
western part of Florida prevails mainly on a farm herd basis.
In these sections diversification is practiced, that is,
farmers have several sources of farm income.

Herds of beef

cattle, ranging from approximately 50 to 200 head, are kept
to afford one source of farm income.

In Northern and

Western Florida the soil is suited to the production of such
crops as corn and oats for concentrate feed or silage.

The

ranchers tend to sell their field crops by feeding them to
livestock and marketing the livestock, and the demand for
other feed sources remains low (18:2).
III.

SIGNIFICANCE OF CITRUS BY-PRODUCT FEEDS

Field crops are not well adapted to the acid soil and
hotter climate of Central and South Florida.

The beef

cattle are kept on large pastures--as large as 25,000 to
30,000 acres and even larger--and called "range cattle"
(18:2-3).

According to Bruce Christmas, Secretary of the

Orange County Cattlemen's Association, these ranchers usually
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Shaded areas indicate
principal citrus growing
sections of the state.
Dots indicate cities with
citrus processing plants.

FIGURE 1
DISTRIBUTION OF FLORIDA CITRUS PRODUCTION AND CITRUS
PROCESSING PLANTS (11) AND FLORIDA CANNERS
ASSOCIATION, WINTER HA.VEN, FLORIDA, 1962
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(One dot represents 5,000 cattle.)

FIGURE 2
CATTLE DISTRIBUTION IN FLORIDA, 1959 (18:277)

\
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sow annual crops such as rye or oats at staggered intervals
so they will provide sequential pasture.

The ranchers

provide a protein supplement in the winter.

Some of the

range farmers also feed some energy feeds during the winter
such as cane or citrus molasses, citrus pulp or grain.
These are f.ew, and at present the range cattle operation is
not heavily dependent upon citrus by-products as a feed (4).
These growers use some of the citrus molasses and
meal, but have not used much citrus pulp because of the
competition from the dairy industries within Florida and in
other states.

Citrus pulp is used in ninety-nine per cent

of the dairy rations in Florida and much is shipped up the
Eastern Seaboard, to the Southeast and to parts of the
Southwest for feed purposes, according to A. F. Cribbett,
Secretary of the Pasco County Cattlemen's Association (7).
ttThe dairies in other states are using citrus pulp
in such quantities that it has caused the price to go too
high for it to be an economical fattening feed for beef
cattle, 11 says Forrest N. McCullars, Indian River County
Agricultural Agent (20).
Nevertheless, the feed lot operations in Florida use
considerable citrus by-product feeds to replace other energy
feeds (4).
state.

In 1948 only 5,000 head were fattened in the

Better pastures, more consumer demand, and a better

supply of energy feeds pushed the number to approximately
125,000 in 1960 (18:4).

Expansion of these cattle fattening
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operations in Florida promises to expand the market for
citrus by-products feed.

Areas that are expanding most

rapidly are the Quincy, Everglades, and Tampa feeding
operations (18:4).

The Everglades area is especially

expanding rapidly in cattle feeding.

However, most of the

feeders there are interested in using grass as a very large
part of the ration (18:4).
The trend to increased cattle numbers and marketing
in the southern counties of Florida is indicated by an
analysis of Figure 3.

Florida cattlemen are increasing

their herds in the southern counties to take advantage of the
abundant pastures and rapidly increasing markets.

The rapid

population growth in and around the cities of West Palm
Beach, Fort Lauderdale, and Miami has made Palm Beach and
Dade Counties the state leaders in cattle marketings in
relationship to cattle population.

The heavy cattle marketing

in several counties in North and West Florida is based on the
availability of feed concentrates such as corn, oats, and
wastes from truck-gardening operations.

Also, the market

supplied by cities like Jacksonville, Tallahassee, Gainesville, and Pensacola stimulates cattle feeding operations in
this northern area.

Since 1954 central Florida, the center

of citrus processing, has actually declined both in total
numbers of cattle and in marketings of cattle relative to
the number on the farms of the area (18:277).
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(Counties over fifty-five
per cent are shaded.)
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FIGURE 3
CATTLE MARKETED AS A PERCENTAGE OF CATTLE ON FARMS
IN FLORIDA, 1959 (18:277)
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The abundant pastures, which made Florida's great
beef industry possible, have also helped create one of
Florida cattlemen's greatest problems--low-grade animals.
In spite of recent improvements, Florida is still known in
the cattle industry as primarily a producer of low grade
beef cattle because of poor breeding stock and inadequate
feeding (24:197).

This problem can be solved by improved

selection of breeding stock and more supplemental feeding.
Agricultural authorities feel that Florida ranchers,
especially in central and southern Florida, have relied too
much on grass and have not done enough supplemental feeding.
They feel that as Florida cattlemen improve the quality
(bred-in characteristics) of their animals they will surely
pay more attention to feeding, which will improve grade (fedin characteristics) (24:203).

Higher cattle grades mean

higher gross returns, and Florida beef raisers might do well
to consider the increased returns that would be provided by
supplemental feeding (24:197).

Citrus by-products,

especially molasses, offer these ranchers the least expensive,
high quality energy feed available in Central Florida and
these feeds should play an increasingly important role in
that area.

CHAPTER IV
OUTLOOK FOR CITRUS BY-PRODUCTS AS CATTLE FEED
Few segments of agriculture in the United States can
equal the growth in production achieved by the citrus industry
during the past twenty years.

This phenomenal growth has

made the United States the world's greatest producer of
citrus fruit.

A steady increase in Florida citrus production

of 5.5 per cent per year from 1910 to 1960 has pushed Florida
far out ahead in citrus production (26:12).

Table IV shows

that Florida produces just under one third of the total world
crop and more than seventy per cent of the United States'
production.

Over sixty per cent of the world's grapefruit

and over twenty per cent of the world's orange concentrate
and approximately eighty per cent of the world's total processed citrus products originate in Florida (29:7).

Certainly

no other area in the world can match Florida's present ability
to produce cl trus by-prod.ucts.
Florida citrus processors have little control over
this constantly-increasing citrus production and must market
the production nature provides.

Most years they have been able

to do this with a reasonable profit for everyone involved
(1:47).

The reason for this success seems to rest basically

upon the inherent palatability and health qualities which
makes citrus fruits universally acceptable to consumers (13:710).

WORLD CITRUS PRODUCTION
(Production in Thousands of Boxes) (24:25)
ORANGES AND TANGERINES

Place

Average
l.<135-39._______l

UNITED STATES
67,034 130,256
u.s. to
!,o£l! !o!al ____32.l</o__ ilL31
J.LQRl,D! _____ gs...5Q.O __8i,iOQ.
10 of Florida to
!O£l! !o,ial ___ _ lle_l%_ _ g6L8!
WORLD TOTAL
191,131 315,149

%of

196Q-61*
000
136,705

111,155

133,830

129,560

122,440

__4l•~- _ l2L71 __32.l</o__ l3L31 __3g • .§%__
_ 2.,7 -1.8Q.O __8i,§.OQ. _ 2.,0~Q.O_ -9i,lOQ. _ il"'-6Q.O!,*_
_ _ 22_.']j,_ _ g4~1 _ _ 22.'JJ,_ _ g4L2! _ _ 2i•~- _
329,412 339,597 381,323 389,434 373,470
GRAPEFRUIT

UNITED STATES
41,620
43,400
42,960
44,780
31,787
39,780
43,790
U .s. to
!f.o£l! !o,ial ___ _9g.g%_ _ 2.,1.,.0! _ _9Q.•~- _ §_8Lli __8§_.§_%__ §.6.1.81 _ _ 81.§.%_ _
,lL.Q.Rl.D! _____ l.6...7Q.O __32,lOQ. _ l7.._4Q.O__3l,l0Q _ l5...2QO __3Q.,200 _ 21 ...6Q.O!*_
%of Florida to
!,o£1! !olal ____4§..~- _ 15.1.61 __72•~- _ §.8.&.8! __71.g%__ §.3.1.6! __62.2,%__
WO_RLD TOTAL~~
34 1 459
47 1 219
49 1 524
45 1 178
49 1 430
47,955 49,450

% of

*Preliminary
**Fla., u.s.D.A. Crop Prod. figure is latest Crop Report Board release; other
figures F.A.S. data.
NOTE: Production in foreign countries converted to boxes of the following
weights, Oranges seventy pounds; Grapefruit and Limes eighty pounds; Lemons seventysix pounds.

i
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While per capita consumption of citrus juices declined
slightly over the five year period from 1956 to 1961, total
consumption remains high and the outlook is favorable because
of the rapid population increase in the United States.
Table V shows that the deciine in per capita consumption of
non-citrus fruit juices was twice as great as for citrus
juices.

In addition to citrus fruits' basic appeal, improved

growing and marketing techniques have also aided their
success.

Considering that most of the citrus groves in

Florida are still relatively young and that considerable
acreages have not reached bearing age, a continued and rapid
rise in citrus production seems certain, barring severe
price or weather conditions (7:7).
Severe weather conditions struck Florida last winter.
However, except for a handful of growers who were ruined
when the frost killed off millions of young trees, the
situation remains promising.

Citrus trees begin to yield

profitably after five years and bear fruit almost indefinitely, although tax officials consider forty years as their
life expectancy.

Authoritative sources say a reasonable

profit for a citrus producer is ten per cent (30:73).
The cattle industry which will provide the market for
citrus feeds appears just as promising as the citrus industry.
Possibility of a collapse in the market for cattle feeds
seems remote because of the economic factors involved.

The

TABLE V
FRUIT JUICE AND FRUIT DRINK HOUSEHOLD PURCHASES PER CAPITA, ANNUALLY IN
U.S., IN OUNCES, 1956-57 AND 1960-61 SEASONS (3:22).

lt56oz.

FRUIT DRINKS (Canned only)

17

32

1r60-y1
oz.

105

Per Cent Change
1960-61 vs. 1956-57

(%)

+ 228

CITRUS __ JUICES:
Chilled Orange Juice
Frozen Orange Concentrate*
Single Strength Orange Juice
Single Strength Grapefruit Juice

16

21

184

178

~

g_g

Total

257

240

33
61

29
53
101

-

-

12
13

- ll.

183

-

14

528

+

5

32

19

+

-

-

31
3
41
12

-

7

OTHER FRUIT JUIQES:
Concentrate*
Tomato
Other

ill

Total

212

TOTAL (Fruit Juices and Drinks)

501

*Expressed as equivalent single strength.
I\)

0\
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amount of beef that consumers buy varies directly with the
size of the population, provided that per capita income
remains constant.

Therefore, estimates of the size of the

population and per capita income must be taken into consideration in predicting the price and demand for beef in the
future (18:175-76).

Per capita income is difficult to proph-

esy, but a huge population is practically assured.

It is

estimated that we will have 245 million people to feed in the
United States by 1980, and, of course, more after that (18:5).
Florida's human population has gained more rapidly
than the rest of the country, increasing seventy-nine per
cent during the 1950 to 1960 period, and the outlook is for
continued fast growth (18:4).
Even though the cattle population has been increasing,
Florida has not improved greatly in regard to producing
enough beef and dairy products for its consumption.

In 1961,

Florida produced 1,306,ooo,ooo pounds of milk which supplied
most of the fluid milk in the state, but most of the dairy
products other than fluid milk were imported (29:10).

In

1961, Florida beef production was 562,200,000 pounds dressed
weight (29:11).

By 1980, Florida dairymen will need to pro-

duce 2,612,000,000 pounds of milk if consumption of fluid
milk per capita stays the same (29:10).

Furthermore, Florida

beef raisers will have a market that will consume an estimated

1,124,400,000 pounds of beef dressed weight (29:11).
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Florida's citrus growers will most likely supply more
wastes that can be converted into cattle feed, and a market
for these feeds will probably exist, also.

The most signif-

icant question involving the relationship between citrus
wastes and cattle appears to be whether the bulk of these
wastes will continue to be channeled into the production of
cattle feed as they are now.

There is a possibility that

citrus wastes might be converted into more profitable byproducts in the future.

Valuable by-products such as oils,

alcohol, table syrup and pectin are being produced now.
Scientists maintain that citrus wastes have a tremendous
potential and are continually working in this area (6:1).

CHA.PTER V
SUMMARY AND CONCLUSIONS
The relationship of citrus by-product feed to the
cattle industry of Florida is of considerable importance and
has a promising future.

Citrus by-products have proved to

be an effective, high energy feed for both beef and dairy
cattle in Florida and the surrounding area.

Presently,

since demand from the dairy industry of Florida and the
Eastern Seaboard area has consumed most of the citrus feed
in the form of pulp, the relationship between citrus byproduct feeds and the beef industry in Florida is not as
close as might be expected.

The development of improved

grasses, the introduction of better breeds of cattle, and
rapidly expanding markets appear to have played a far more
significant role in the increase of Florida beef production
than has the large scale manufacture of citrus by-product
feeds.

However, some citrus by-product feeds are used by

the beef industry.

Feed lot operations use most of the

citrus feeds used for beef production, and some is used as
a supplemental feed for cattle on pasture.

As Florida beef

ranchers improve the quality of their cattle and as feed
lot operations increase, it seems likely that they will use
more citrus feeds both in the fattening operations and as
a pasture supplement.
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Prospects for both the supply and demand of citrus
by-product cattle feeds appear bright.

A rapidly increasing

population, consistently strong markets for citrus, both fresh
and processed, and the fact that much of Florida's citrus
orchards are still relatively young would indicate a plentiful
future supply of citrus wastes.

Also, the swelling population

surely will demand more beef and dairy products.

This in

turn should stimulate growth of the cattle population.
Florida is blessed with a huge potential grazing capacity
that can handle the predicted cattle increase.

Since the

nature of Florida's soils and climate prevents the state from
being a major producer of grains, the principal source of
energy feeds, citrus by-products maintain an enviable
market position.
The rank of the three primary by-product feeds will
probably show little change.

Because of the excellent posi-

tion that citrus pulp holds in the dairy feed industry and
the higher returns to the manufacturer, pulp will probably
continue to hold its dominant position as a citrus by-product
feed.

A strong demand for molasses will continue primarily

from beef raisers within the state.

Manufacturers, however,

should continue to mix most of the molasses in pulp and meal
because of the lower price for molasses.

If demand for

molasses pushes the price higher, sales of straight molasses
might show a healthy increase.

Because citrus meal consists
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of the finer particles of the pulp, production of meal will
most likely remain at about two per cent by weight of the
dried pulp production.

Barring the discovery of more

profitable uses for citrus wastes, these feeds appear to have
a bright future.
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